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TO WHOM IT MAY CONCERN 

Paul, Ramsey County, State of Mmneso*. Alte "^ , citon of the United 

in Bumsvffle, Dakota County, State of — ^^'^J e ted ne „ and usefu! 

improvements m USER CUUfLcu 
following is a specification. 
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FIELD OF THE INVENTION 
This invention relates generally to a shock isolation system and, more particularly, to a shock 

the operator's console to thereby minimi operator exposure to shock and vibratton. 

VcSCRXPTrW* «*■ THE RelATgfc OKX 

cmmercia! and pleasure vehtcles are protected ton, vibration and shock by mounting shock 
absorbers and springs between the frame of the vehide and the body of the vehicle. These 

while further unpac. and « is absorbed by springs and shock absorbers that connect toe 

. agricultural vehicles such as tractors or the like. A typical prior art system for a tractor .shown 
in U.S. patent 4,392,546. 

and vibration ^u.^^/^-*^^^* 1 "* 

water craft, such as mil.tary battleships, I—>. the ,arge mass of the ship ,s used to 

OT a ship console. In order to fur/protect *e e.ec*onic consoles on the ,arge combat star. 
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from the effect of impaCs from high "g" expire shocks caused by artiuery, bombs, 
torpedoes or the like as well as from vtaatiX each of the consoles of the large ships are 
general* mourned with a se, of shock snoots that isoiate the election* console from the deck 
of the ship. h should be pointed on, tha/by expiostve shocks ,, is generally mean. 
5 shocks which may impart ,n excess o/s g's for a duration of 100 milHseconds or more. It ,s . 
these type of h,gh ,mpac, shocks Jean cause havoc often resulting in operator injury caused by 
impact with the console or the dec* of the equipment 

A prior art way to prevent injury to the operator on a ship ,s to include a »t be., to mainiam the 
ft operas in ,he opener's chair shouid the ship supping the operator station be tat However, 
I oftentimes me impact on the deck of such shocks is sufficiently great «, that even though the 
S opera,or ,< regnal the opera,,, i. su.l mjun* or Ullcd. ,n other instil opcra.ors. »h,ch 
S are not or cannot be restiamed, are injured or killed because it is simply not feasMe to use a 
5 safety belt Thus, even though the ship m.ght sun be functional, the operators required ,o operate 

^ .ne sh,p can be so severely mjured so as not ,o be abie to operate their stations, thus possibly 

™ placing the remaining crew and the ship in jeopardy. 

° The present invention provdes an improvement to the prior ar, shock isolations sys,em by 

isolating a deck piatform from the ship to form a unitary isolation platform wh.ch simuhaneously 
2 0 support bom the operator station and the operator, console. The .solation o.aiform generally 
includes a unitary work deck, which is considerably less massive than ,he ship, so mat the 
isolation platform can be supported from the deck by conventional vibration and shock absorbers 
so that the effect of explosive impacts on the deck can be simultaneous* isolated from both the 
opera ,or station and the operator console to thereby minimize the chance of injury or deam to the 
2 5 operator from displacement of the equipment relative to the operator. 
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U S paten. 4,128,217 shows a type of small vehicle isolation system ft* isolates the crew seat 
for an aircraft The crew seat ,s mounted directty to the body of the aircraft, with a se, of raus 
being capable of distorting up to 10 degrees during an impact. 

U S patent 4392,546 shows a system to prevent an operator from the effects of undue motions 
as the tractor trave,s over uneven terratn by having an operator station for a tractor cab wtth the 
console and the operator mounted on a platform that ,s coupled to the frame of the factor. 

U S patent 4,892,051 shows a conventional shock-isolation method and apparatus for a !arge 
ship mounted device with a shock isolation apparatus mounted between the fire-control system 
and the deck of the ship. 

U.S. patent 4,987,320 discloses a spring shock system for use in a marine vessel. 

U.S. patent 4,989,684 shows an ^proved vibration damping and shock absorber for the cab of 
g a truck. • 

US. patent 5,520,259 shows a vibration-damping and sh«k-absorbing cabin for construction 
2 0 equipment 

U.S. paten. 5,579,859 discloses springs and shock dampers for supporting a sanding surface 
on a material-handling vehicle. 

2 5 U.S. paten. Re. 29423 discloses a tractor wtth a unttitry cab and control console tha. are 
vibrationally isolated from the tractor chassis. 
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BRIEF SUMMARY OF THE INVENTION 

Bri eny, th,s invent copses a sho*-— *-» — an tsoiatabie piatfonn 

"g- impact to the support for the shock-tsolation system. 

I BRIEF DESCRIPTION OF THE DRAWINGS 

1 Hgurelisaeross-sectionalviewofaportionofadeckofashtp; 

l| Figure 2 shows a side view of shtp being impacted by explosives; and 

> oionrir.iatfoTm for vibration and shock isolation 
g Figure 3 shows a perspective view of an island platform tor vior 

mounting. 


DESCRIPTION OF THE PREFERRED EMBODIMENT 

.sectional view o/a portion of a ship deck with a console 14 and a 

chair 16 supported by a unitary rigid deck platform 1 1 
Substantially coextensive with deck 10 to provide operator 


20 

Wv£^ Figure 1 shows a cross- 

' console operator station 15 comprising" a . 
with the deck platform 1 1 mount 

^sthereto. Typicaiiy, conso/ U — — -* " — ' — 

vibration mounts within the/onsole. 
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The console chair 16 is secured to the top 11a of platform 11 so as to prevent displacement with 
respect thereto. Top 1 la comprises a foot deck to support either a standing or sitting operator. 
Similarly, console 14 is secured directly to top 1 la of platform 1 1 so as to prevent displacement 
5 with respect thereto. The securing of console 14 and console operator station 15 to the rigid 
platform 1 1 prevents relative displacement of the console operator station 15 and the console 14 
with respect to each other. By mounting the console operator station 15 proximate console 14, it 
enables an operator in the console operator station 15 to interact with console 14 while the fixed 
mounting of the operator station and the console prevents the operator 9 from being impacted by 
][?> displacement of the console and the operator station relative to one another. Thus, in the present 
I invention, the operator station, the island platform and the console substantially operate as a 
IS single dynamic unit, to decrease the chances of injury to an operator thereon. 

si ij 

f The elimination of the conventional isolated shock and vibration mounts for each piece of 
111 electronic equipment not only reduces the chances of injury to an operator but it also provides 

1 greater above-deck usable space since the space in the consoles normally used for shock mounts 
| is eliminated by use of a single set of shock and vibration mounts to support the operators 

platform 11. 

^Nrhe operator platfam.ll is supported by shock founts 12, 13 and 14 which isolate high «g« 
^shocks present in ship deck 20. While the isolation of the operator from high -g- shocks using 
only shock absorbers is known, it should ^understood that oftentimes shock absorbers are 
incorporated with vibration dampers so that both shock and vibration can be inhibited in the same 
mounting device. Thus, the invention^ usable with either shock supports alone or shock 

2 5 supports that include vibration abators or absorbers. If the shock supports are sufficiently 

responsive in relation to the ine/a of the support platform, the support platform can maintain a 
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substantially fixed spatial orientation, ihich further lessens the opportunity of injury to the 
operator since the operator will not njLally be fixedly secured to the support platform. 

Ship deck 20 is shown to comprise a lower frame 26 having a top surface 26a which supports an 
upper deck 22 through a set of support beams 21, 23. From Figure 1 it is apparent that one end 
1 lc of platform 1 1 is spacedly isolated from top deck 22 by an air gap and opposite end 1 Id is 
spacedly isolated from top deck 22 by an air gap. Similarly, the opposite sides of platform 1 1 
are spacedly isolated from top deck 22 deck 11 by air gaps. The deck 11 therefor comprises a 
unitary operator island that can move relative to top deck 22 without directly contacting top deck 
22. Consequently, the vibration and shock mounts, which support platform 1 1 on deck 20, 
reduce shocks and attenuate vibrations so that the island deck platform 11, including the operator 
9 receive little of any effect from a high "g" impact on the ship. 

In order to understand the operation of the present invention, reference should be made to Figure 
2 which shows a ship 30 of mass Mi floating in a body of substantially incompressible fluid 
such as water 8. The ship includes a pilot house 3 1 and an operator room 32 which contains the 
operator and equipment platform 10 shown in Figure 1. It will be appreciated that the mass M 2 of 
the operator and equipment platform 10 is many hundred-fold less than the mass Mi of the ship. 

nip 30 is shown receiving impacts from a bomb explo/on 37 and about to receive further 
impacts from explosions of bombs 35 and 36. In conventional systems the mass Mi of the ship 
is sufficiently large so as to absorb many impacts ^ithout disrupting either an operator or an 
operator control station. However, impacts do occur which do not destroy the ship but are 
sufficiently great so that the mass of the ship «4not effectively protect the operator or the 
2 5 operator equipment. In order to respond k/these type of hits, previous designs taught the 

construction of consoles that were isolated from the deck 20 by individual vibration and shock 
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mounts One of the adverse side effects was that the opera./* who are standing or sitting on the 
deck might be hit by etther the deck or the consoie or U as the console responds to an tmpact 
The present mvention mtnimizes operator injuty by ngfdly coupling the operator contro. stahon 
t0 the operas consoie so as to prevent reiative moment therebetween. The present provides a 
% four-foid effect first, the large mass « b/veen the ship 30 and the operator platform 1 1 
C \ provi des a damping effect on fotces trartsmit/d to frame 26; second, the displacement forces on 
~ frame 26 are damped by vibration and sh/ mounts 12, Band 14 which serve to atienuate the 
forces to p,atform 1 1 ; third, ,f displacen/nt forces are sufficiently large so as not to be effective* 
diminishedby vibration and shock rr/unts 12, 13 and 14, the coupling of the operator platform 
15 to the consoie with the operas/being support by the platform 1 1 minimize the chances of 
injury to the operas 9 due to re/tive displacement of the equipment with respect to the operator; 
artd fourth, the tnertia of the r/tform and the spaced mounting of the platform 11 from the deck 
22 heips maintain the platfX, ,n momentarily fixed spatially posttion so that the operas, who „ 
? not fixedly secured to th/plat^^ 

« It will be envtsioned that operator safety is enhanced because the inertia of the platform limtts the 
O platf0 nn and operator movement while the operator, who is now pan of the system, tends to 
,J move in conjunction with the smtion components rather than having the components of the 
«&» move relative to the platform 11 and the operator 9 which could cause injury to the 
2 0 operator. 

V£0> .n the embodiment shown, the^latform 11 is spaced from the shtp frame 26 and solely 
J ^ supported therefrom by a s/k mount that tncludes shock attachments 12, 13and 14. Typically, 

2 5 area of 20 to 30 squa& feet. 
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Hgure 3 shows a pe.pec.ive v,ew of an island platform 40 for viWta. and shock isolat.cn 
w im p,atfonn 40 comprismg a foo, deck 4, having a mounting member 42 for rigid.y secunng 
an operas platform thereon and a wall 43 having mounting members 44 for mounting 
eiectronic equipment thereto. Both the operator platform and the electronic equrpmen, „ fixedly 
mounted thereto without ihe benefit of vision or shck absorbers. AUached . the unde^ide of 
isiand platform 40 is a shock mount comprising a se, of vibration and shock absorbers 45, 46 
and 47 The concept of vrbration and shock absorbers are known in me art and, in one type, 
generally comprise some type of spnng tha, wiU yieid in response «o a sudden force and some 
tvpe of shock absorber tha, absorbs shock and also quickly damp out harmfu, shocks and 
@ vibrations. 

The present invention provides a combat shcck-soiation sysfem for Mating the effects of . 
explosron shocks that could unperi, the operation of a shn/which is directly supported by a 
substantial* rncompressible medium such as a body of/ater. The ship has a first mass with the 
ship having a deck thereon. Located thereon is a decUlatform having a second mass 
substantially ,ess than the firs, mas, The deck platf/rm isspacedly mounted from the deck so as 

• Located on the deck platform is a console whic/is fixedly mounted on deck platform 
move with the deck platform. Also .ocated or/he deck platform ,s a consde-opetator statton, 
which is also fixedly mounted «o the deck platform so as to move w,th the deck platform 1 1 wrth 

console-operator s*tion 15 to mteract ih the console. The deck platform U is solely supported 
b y a shock mount comprismg shock /tachments 12, 13 and 14 which ,s connect to the deck 
ptatform and to the ship to support/e deck platform 1 1 so that an explosion shock received by 
the ship is simu,taneously iso.a te/from bom the console-operator station and the console by the 
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mdtt ,eco„so 1 e M fixe dly sec^ t o*eu^p 1 a tf o™n te e by fu rtl e rl ^n g 
platform from moving relative to one another. 
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